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(57) ABSTRACT 

An image processing apparatus for sharpening photographic 
image data obtained through digitization of a photographic 
image by using a sharpening ?lter capable of sharpening 
intensity adjustment. The apparatus includes a parameter 
determining section for extracting from the photographic 
image data a predetermined color pixel shoWing a predeter 
mined color and then giving a sharpening intensity adjust 
ment parameter to the predetermined color pixel and a 
sharpening operation section for effecting a pixel-by-pixel 
sharpening operation on the photographic image data While 
adjusting a sharpening intensity of the sharpening ?lter 
according to the sharpening intensity adjustment parameter. 
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IMAGE PROCESSING METHOD AND APPARATUS 
FOR IMAGE SHARPENING 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an image process 
ing method and apparatus for sharpening (edge sharpening) 
photographic image data obtained by digitiZing, by using a 
?lm scanner, a photographic image formed on a photo 
graphic ?lm or photographic image data obtained by directly 
digitiZing a photographic image by a digital photographic 
device such as a digital camera. The method effects the 
sharpening by utiliZing a sharpening ?lter technique capable 
of sharpening intensity adjustment. The invention relates 
also to a computer-executable program for implementing the 
method as Well as an apparatus for implementing the 
method. 

[0003] 2. Description of the Related Art 

[0004] As is knoWn, in a system for effecting an image 
processing on photographic image data inputted thereto and 
outputting the processed image through a photographic 
printer, sharpness deterioration occurs in its output image. 
Therefore, the system effects an image sharpening operation 
on the inputted photographic image data by using a Lapla 
cian ?lter or un-sharpening mask. HoWever, While such 
image sharpening operation, if effected, indeed improves the 
(edge) sharpness of the photographic image, this operation 
also results in undesired enhancement of noise components 
included in the photographic image, thus inviting image 
quality deterioration. Especially, such noise enhancement 
effect resulting from the image sharpening operation Will 
manifest itself more conspicuously in an image area such as 
of sky, human skin, etc. Which eXtends uniformly Without 
?ne line patterns. 

[0005] One conventional solution to this problem is 
knoWn from eg Japanese Patent Application “Kokai” No. 
2000-278532 (Document 1) (paragraphs [0007] through 
[0008], FIG. 1). An image processing apparatus disclosed in 
this document includes a line image detecting means for 
determining Whether a predetermined piXel in inputted pho 
tographic image data constitutes a line image or not and a 
sharpening means for effecting a sharpening operation only 
on image data corresponding to the line image, based on the 
detection by the line image detecting means, so that only 
such image data corresponding to the line image may be 
enhanced. With this, even When e.g. unnecessary data such 
as those relating to ?lm grains, noise, etc. are present over 
the entire photographic image data, undesired enhancement 
of the unnecessary data in the Whole image can be avoided. 
As a result, there is obtained an image With appropriate 
sharpening Without visible roughness in the sharpened 
image. Yet, even With this image sharpening technique, 
noise can be erroneously detected as a line image in the case 
of image data having signi?cant noise amplitude variation, 
such as image data based on a photographic image of 
defective eXposure. Hence, as such piXels also are subjected 
to the sharpening operation, the noise Will be enhanced in 
the outputted photographic image. 

[0006] Another solution is knoWn from eg Japanese 
Patent Application “Kokai” No. 2003-101784 (paragraphs 
[0006] through [0007], FIG. 1). According to this document, 

Jun. 9, 2005 

an image processing apparatus capable of effecting a sharp 
ening operation on image data operates as folloWs. First, the 
apparatus calculates, from the inputted image data, a local 
standard deviation indicative of piXel value variation Within 
a predetermined area and then normaliZes this local standard 
deviation, thereby to obtain an indeX value indicative of a 
degree of piXel value variation. Then, the apparatus calcu 
lates a sharpness enhancement coef?cient indicative of 
intensity of sharpness enhancement, Whose value monoto 
nously varies in association With increase in the indeX value, 
so that the apparatus effects the sharpening operation on the 
image data by using the sharpness enhancement coefficient. 
In the case of this image sharpening technique, in an attempt 
to solve the above-described problem, the sharpening opera 
tion is effected selectively in such a manner that photo 
graphic image data based on a subject With less conspicuous 
noise component is subjected to a suf?cient and necessary 
degree of sharpness enhancement Whereas photographic 
image based on a subject With conspicuous noise component 
is subjected to a lesser degree of sharpness enhancement. 
This technique employs a statistical approach for entire 
image. Hence, While the technique can achieve a certain 
average or overall effect, the technique can hardly achieve 
any signi?cant image quality improvement Within a speci 
?ed area in the image, such as an area of human skin, sky, 
etc. Which area has greater visual importance in the photog 
raphy. 

SUMMARY OF THE INVENTION 

[0007] In vieW of the above-described state of the art, a 
primary object of the present invention is to avoid undesired 
noise enhancement, during a sharpening operation on a 
photographic image, in a photographically important area 
thereof such as an area of human skin, sky, etc. 

[0008] For ful?llig the above-noted object, according to 
one aspect of the present invention, there is proposed an 
image processing method for sharpening photographic 
image data obtained through digitiZation of a photographic 
image by using a sharpening ?lter capable of sharpening 
intensity adjustment, the method comprising the steps of: 

0009 eXtractin from the hoto ra hic ima edataa g P g P g 
predetermined color piXel shoWing a predetermined 
color; 

[0010] giving a sharpening intensity adjustment 
parameter to the predetermined color piXel; and 

[0011] effecting a piXel-by-piXel sharpening opera 
tion on the photographic image data While adjusting 
a sharpening intensity of the sharpening ?lter accord 
ing to the sharpening intensity adjustment parameter. 

[0012] With the above-described image processing 
method, a color of photographic importance such as sky 
color, human slin color, etc. is predetermined. Then, a 
predetermined color piXel shoWing such predetermined 
color is eXtracted from photographic image data; then, a 
predetermined sharpening intensity adjustment parameter is 
given to this predetermined color piXel. Subsequently, in 
effecting the sharpening operation on the photographic 
image data, the sharpening intensity of the sharpening ?lter 
is adjusted. More particularly, the sharpening intensity for 
this piXel is lessened, compared With the other area. As a 
result, the undesired noise enhancement resulting from the 
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sharpening operation can be avoided in the photographically 
important area of sky, human skin, etc. in the photographic 
image. 

[0013] The image processing method for image sharpen 
ing can be realized in the form of softWare and/or hardWare. 
According to one preferred proposed mode of embodiment 
thereof, the sharpening ?lter comprises a Laplacian ?lter 
Whose output is adjusted according to the sharpening inten 
sity adjustment parameter, and a value of the adjusted output 
is subtracted from a pixel value of the predetermined color 
pixel. This sharpening technique can be realiZed by simply 
adding the function of adjusting an output value from the 
Laplacian ?lter according to the sharpening intensity adjust 
ment parameter to the Well-knoWn Laplacian type image 
sharpening ?lter operable to subtract its output from an 
original image. Hence, this construction is advantageous for 
limited costs for its development. 

[0014] As the preparatory step for the subsequent sharp 
ening operation, it is necessary to give and store in advance, 
the predetermined sharpening intensity adjustment param 
eter to the extracted predetermined color pixel. Therefore, 
for the sake of simplicity of the processing program, it is 
preferred that the sharpening intensity adjustment parameter 
be tabulated in the form of a lookup table in correlation With 
the position of the pixel as an address. 

[0015] Needless to say, the “predetermined color” as 
de?ned herein for use in the sharpening intensity adjustment 
is not limited to any single color value, but is speci?ed 
Within a predetermined color value range. In this regard, 
While it may be possible to give a same sharpening intensity 
adjustment parameter to all “predetermined color pixels” 
belonging Within such color value range, it may be preferred 
in some cases to vary the parameter according to the color 
values thereof. For this reason, according to another pre 
ferred embodiment of the invention, the sharpening intensity 
adjustment parameter is determined, depending on a color 
space distance from a reference color representing the 
predetermined color. The “color space distance” as used 
herein refers to a “distance” from the reference color in the 
respect of hue, chroma, or luminance, or any combination 
thereof. Such sharpening intensity adjustment parameter 
dependent on the color space distance can be obtained 
empirically and/or experimentally. 

[0016] If the invention’s method or apparatus is used for 
outputting photographic prints, then, it is preferred that the 
predetermined color be a human slin color and the sky color, 
in consideration of the generally observed consumers’(cus 
tomers to a photo service shop for photographic prints 
output) desire to obtain photo prints of beautifully developed 
skin color and sky color, it is preferred that the predeter 
mined color comprise the human skin color and the sky 
color. Conditions for determining predetermined color for 
use in the extraction of pixels relating to such human skin 
and sky colors can be obtained empirically, experimentally 
and also statistically. One example thereof Will be described 
next. 

[0017] First, photographic image data expressed in the 
RGB color space are converted into the YCC space accord 
ing to the folloWing formula. 
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Y 0.333 0.333 0.334 R [formula4] 

cl = —O.l66 0.50 -0.334 G 

c2 0.50 -0.334 —O.l66 B 

[0018] Where, the determination condition for the human 
skin color in this YCC space is: 

C12+(C2—25)2>15 2 [formula 5] 

[0019] and the determination condition for the sky color 
is: 

C12+(C2+15)2>152 [formula 6] 
[0020] The present invention relates also a computer 
executable program for causing a computer to implement the 
above-described image processing method for image sharp 
ening as Well as to a medium storing such program therein. 

[0021] According to a further aspect of the present inven 
tion, there is proposed an image processing apparatus for 
implementing the image. processing method, the apparatus 
comprising: 

[0022] a parameter determining section for extracting 
from the photographic image data a predetermined 
color pixel shoWing a predetermined color and then 
giving a sharpening intensity adjustment parameter 
to the predetermined color pixel; and 

[0023] a sharpening operation section for effecting a 
pixel-by-pixel sharpening operation on the photo 
graphic image data While adjusting a sharpening 
intensity of the sharpening ?lter according to the 
sharpening intensity adjustment parameter. 

[0024] Obviously, this image processing apparatus too is 
capable of achieving the advantageous function/effect 
described hereinbefore in connection With the invention’s 
image processing method. In particular, in order to realiZe 
the sharpening operation section Without involving signi? 
cant modi?cations in the knoWn construction, it is proposed 
that this sharpening operation section include a Laplacian 
?lter for effecting a Laplacian operation on the photographic 
image data, a sharpening intensity adjusting section for 
adjusting an output value of the Laplacian ?lter according to 
the sharpening intensity adjustment parameter, and a sub 
tracting section for subtracting a value of the adjusted output 
from a pixel value of the predetermined color pixel. 

[0025] Further and other features and advantages of the 
invention Will become apparent upon reading the folloWing 
detailed disclosure of preferred embodiments thereof With 
reference to the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 is a vieW shoWing an outer appearance of a 
photographic printing system employing the image sharp 
ening technique according to the present invention, 

[0027] FIG. 2 is a diagram schematically shoWing a 
construction of a print station of the photographic printing 
system, 

[0028] FIG. 3 is a functional block diagram for illustrating 
functional blocks or sections provided in a controller of the 
photographic printing system, 
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[0029] FIG. 4 is a block diagram showing functional 
blocks of an image sharpening means, 

[0030] FIG. 5 is a ?owchart illustrating an image sharp 
ening intensity adjustment parameter determining routine, 
[0031] FIG. 6 is a ?owchart illustrating an image sharp 
ening operation routine, 
[0032] FIG. 7 is a diagram for explaining difference of 
image sharpening operation between a non-predetermined 
color piXel area and a predetermined color piXel area, and 

[0033] FIG. 8 is a functional block diagram for illustrating 
functional blocks of an LUT creating section relating to a 
further embodiment of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0034] Preferred embodiments of the present invention 
will be described in details with reference to the accompa 
nying drawings. 
[0035] FIG. 1 shows an outer appearance of a photo 
graphic printing system employing the image sharpening 
technique of the present invention. As shown, this printing 
system consists mainly of a printing station 1B as a photo 
graphic printer for effecting eXposure and development on a 
print paper P and an operating station 1A for processing 
photographic images taken from a developed photographic 
?lm 2a or various image input media such as a memory card 
2b for a digital camera and effecting production/transmis 
sion of print data to be used in the printing station 1B. 

[0036] This photographic printing system is known also as 
“digital mini-labo”. As best understood from FIG. 2, in the 
printing station 1B, a print paper P stored in the form of a roll 
in either one of two print paper magaZines 11 is drawn out 
and cut by a sheet cutter 12 to a print siZe strip. On this print 
paper P (or print siZe strip), a back printing unit 13 prints on 
its back face, color correction information and various print 
processing information such as a frame number, and a print 
eXposing unit 14 eXposes a front face of each paper P with 
a photographically recorded image. Then, a plurality of such 
eXposed print papers P are fed into a developing tank unit 15 
having a plurality of developing solution tanks for their 
development. After being dried, the developed print papers 
P are conveyed by a transverse conveyer 16 to a sorter 17, 
by which the papers P are sorted according to each custom 
er’s order and stacked in a plurality of trays (see FIG. 1). 

[0037] For transporting the print papers P at a speed 
adapted or suited for each of the above-described various 
operations, there is provided a print paper transporting 
mechanism 18. This print paper transporting mechanism 18 
has a plurality of pinch transport roller pairs including 
chucker type print paper transport units 18a disposed before 
and after the print eXposing unit 14 relative to the print paper 
transporting direction. 

[0038] The print eXposing unit 14 has line eXposure heads 
for effecting irradiation of laser beams of three primary 
colors, R (red), G (green) and B (blue) along a main 
scanning direction of the print paper P which is being 
transported in a sub scanning direction, based on the print 
data sent from the operating station 1A. The developing 
solution tank unit 15 includes a color developing solution 
tank 15a which stores therein color developing solution, a 
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bleaching/?xing solution tank 15b which stores therein 
bleaching/?xing solution and stabiliZing solution tanks 15c 
which store stabiliZing solutions therein. 

[0039] At an upper position of a desk-like console of the 
operating station 1A, there is disposed a ?lm scanner 20 for 
obtaining photographic image data (“image data” hereinaf 
ter) from the respective photographically eXposed frames of 
the photographic ?lm 2a. Whereas, a media reader 21 for 
obtaining image data from various types of semiconductor 
memories, CD-R or the like is incorporated within a general 
purpose personal computer which functions as a controller 3 
for this photographic printing system. The general-purpose 
PC is connected also to a monitor 23 for displaying various 
kinds of information and a keyboard 24 and a mouse 25 
which function as operation input devices (pointing devices) 
employed as an instruction inputting section when various 
settings or adjustments are to be effected. 

[0040] The controller 3 for the photographic printing 
system includes a CPU as a core component thereof and 
includes also various functional blocks or sections for effect 
ing various operations of the photographic printing system 
realiZed in the form of hardware and/or software. Of these 
functional sections, as shown in FIG. 3, the following 
sections are of particular relevance to the present invention. 
An image inputting section 31 is provided for inputting the 
image data read by the scanner 20 or the media reader 21 and 
effecting any preparatory operation needed for a subsequent 
process. A GUI section 33 constitutes a graphic user inter 
face (i.e. GUI) con?gured for creating a graphically assisted 
operation screen having various windows, various operation 
buttons or the like and generating control commands from 
user’s operation inputs (via the keyboard 24, the mouse 25 
or the like) effected through such graphic operation screen. 
Aprint managing section 32 effects e. g. an image processing 
operation on the image data transmitted from the image 
inputting section 31 to a memory 30 in order to generate 
desired print data according to a control command sent from 
the GUI section 33 or an operation command directly 
inputted via eg the keyboard 24. Avideo controlling section 
35 generates video signals for causing the monitor 23 to 
display a print source image or a simulated image as an 
eXpected ?nished print image during a pre-judge printing 
operation for eg color correction and to display also the 
graphic data sent from the GUI section 33. A print data 
generating section 36 generates print data suited for the print 
eXposing unit 14 mounted in the print station 1B, based on 
?nal image data whose image processing has been com 
pleted. A formatter section 37 formats raw image data or the 
?nally processed image data into a format writable in eg a 
CD-R, in accordance with a customer’s request. 

[0041] Referring more particularly to the image inputting 
section 31, in case the photographic image recording media 
is a ?lm 2a, this image inputting section 31 transmits 
scanned data scanned in a pre-scanning mode and a main 
scanning mode, separately to the memory 30, to effect a 
preparatory operation suited for each particular purpose. 
Whereas, in case the photographic image recording media is 
a memory card 2b, if the inputted image data contains 
thumbnail image data (low resolution data), the section 31 
transmits this thumbnail data to the memory 30 separately 
from the main data (high resolution data) of the photo 
graphic image, so that the thumbnail data may be used for 
eg list (summary) display on the monitor 23. On the other 
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hand, if no thumbnail data are contained therein, the image 
inputting section 31 creates reduced images from the main 
data and sent these as thumbnail data to the memory 30. 

[0042] The print managing section 32 includes a print 
order processing unit 60 for managing the print siZe, the 
number of prints, etc., an RGB/Y CC converting section 70 
for effecting, on the image data mapped in the memory 30, 
a forWard conversion from RGB color space to YCC color 
space or a reverse conversion from the latter to the former, 
and an image processing unit 80 for effecting eg a retouch 
ing operation on the same image data mapped in the memory 
30. 

[0043] This image processing unit 80 includes an image 
sharpening means 90 employing the above-described tech 
nique according to the present invention. More particularly, 
this image sharpening means 90, as shoWn in FIG. 4, 
includes, as discrete functional blocks thereof, a parameter 
determining section 90A for determining a sharpening inten 
sity adjustment parameter and a sharpening operation sec 
tion 90B for effecting a pixel-by-pixel sharpening operation 
on the photographic image data While adjusting a sharpening 
intensity according to the determined sharpening intensity 
adjustment parameter. The parameter determining section 
90A includes a predetermined color setting section 91 for 
presetting condition for specifying a predetermined color for 
use in discriminating betWeen a pixel Which should be 
subjected to a sharpening operation of a lessened intensity 
and a pixel Which should be subjected to no sharpening 
operation at all, a predetermined pixel extracting section 92 
for extracting, from the image data, a predetermined color 
pixel shoWing the predetermined color, and an LUT creating 
section 93 con?gured for calculating a sharpening intensity 
adjustment parameter for decreasing a sharpening intensity 
used in the sharpening operation section 90B for the 
extracted predetermined color pixel and then Writing it in a 
lookup table (“LUT” hereinafter) 94. The sharpening opera 
tion section 90B includes a Laplacian ?lter 95 for effecting 
a Laplacian operation on the photographic image data, a 
sharpening intensity adjusting section 96 for adjusting an 
output value of the Laplacian ?lter 95 according to the 
sharpening intensity adjustment parameter retrieved from 
the LUT 94 for each pixel, and a subtracting section 97 for 
subtracting the adjusted output value adjusted by the sharp 
ening intensity adjusting section 96 from a pixel value of the 
original image data. 

[0044] Next, there Will be described an image sharpening 
process effected by the image sharpening means 90 having 
the above-described construction. This process can be 
divided betWeen an image sharpening intensity adjustment 
parameter determining routine and an image sharpening 
operation routine. 

[0045] Referring ?rst to the image sharpening intensity 
adjustment parameter determining routine shoWn in the 
?oWchart of FIG. 5, ?rst, the process retrieves the prede 
termined color determining condition set at the predeter 
mined color setting section 91 (#01) and then initialiZes the 
LUT 94 storing sharpening intensity adjustment parameters 
(#02). This initialiZation is generally done to set all of the 
value of the sharpening intensity adjustment parameters to 
“1” Which means no adjustment of sharpening intensity. 
HoWever, if necessary or appropriate, the initialiZation can 
employ a value near “1”. Thereafter, as often effected in a 
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?ltering operation, the process designates target pixels one 
after another from the image data mapped in the memory 30 
(#03) and then inputs pixel values (RGB space values) of 
each designated target pixel In the instant embodi 
ment, the predetermined color determining condition com 
prises pixel values expressed in the YCC space. Therefore, 
the process inputs YCC space values Which Were converted 
by the RGB/Y CC converting section 70 from the inputted 
RGB space values (#05). Incidentally, the conversion for 
mula used by the RGB/Y CC converting section 70 for the 
RGB-YCC conversion is as folloWs. 

Y 0.333 0.333 0.334 R [formula 7] 

C1 : —0.l66 0.50 —0.334 G 

C2 0.50 —0.334 —0.l66 B 

[0046] Then, the process checks Whether the inputted 
YCC space values satisfy the determining conditions for the 
sky color and the human skin color as the predetermined 
colors or not (#06). Speci?cally, the skin color determining 
condition employed in this embodiment comprises a cylin 
drical inner area in the YCC space de?ned as: 

[0047] and the sky color determining condition employed 
in this embodiment comprises a cylindrical inner area in the 
YCC space de?ned as: 

[0048] If the skin color or sky color determining condition 
is met (YES branched at #06), then, the process determines 
this target pixel as a predetermined color (human skin or sky 
color) pixel and gives a predetermined sharpening intensity 
adjustment parameter thereto In practice, the value of 
this sharpening intensity adjustment parameter can be a 
same value of eg “0.2” for both the skin color pixel and the 
sky color pixel. Or, different values such as “0.3” for a skin 
color pixel and “0.1” for a sky color pixel, may be employed. 
Then, the process accesses the LUT 94 With reference to the 
pixel position of this predetermined color pixel as an address 
thereof, to reWrite the value of the sharpening intensity 
adjustment parameter therein (#08). Lastly, the process 
checks Whether or not the above-described operations from 
step #04 through step #08 have been completed for all the 
pixels constituting the image data mapped in the memory 30 
(#09). With the above routine, for each pixel shoWing a 
predetermined color, there is created the LUT 94 storing the 
sharpening intensity adjustment parameter indicative of 
Whether this particular pixel, compared With the other pixels, 
should be subjected to a sharpening operation of a lessened 
intensity or should be subjected to no sharpening operation 
at all. 

[formula 8] 

[0049] The image sharpening operation routine using the 
sharpening intensity adjustment parameter stored in the LUT 
94 is illustrated in the ?oWchart of FIG. 6. In this, ?rst, the 
process designates target pixels one after another from the 
image data mapped in the memory 30 (#21). Then, for each 
designated target pixel, a Laplacian operation value is cal 
culated by the Laplacian ?lter 95 (#22). According to the 
function of the sharpening intensity adjusting section 96, a 
sharpening intensity adjustment parameter corresponding to 
the pixel position of this target pixel is retrieved from the 
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LUT 94 (#23) and the Laplacian operation value obtained in 
advance is multiplied by this sharpening intensity adjust 
ment value, thus obtaining an adjusted Laplacian operation 
value (#24). Further, this adjusted Laplacian operation value 
is subtracted from the pixel value of the target pixel and the 
result is outputted as a ?nal sharpened pixel value from the 
sharpening operation section 90B (#25). Lastly, the process 
checks Whether or not the above-described operations from 
step #21 through step #25 have been completed for all the 
pixels constituting the image data mapped in the memory 30 
(#26). Upon completion of the routine, the sharpening 
operation on the image data mapped in the memory 30 is 
completed, Whereby there are obtained image data Which 
have been sharpened except for the skin color and sky color 
areas or Which have been sharpened With lessened intensity 
only in the skin color and sky color areas thereof. 

[0050] FIG. 7 schematically illustrates the above-de 
scribed process from step #21 through step #25. As can be 
easily understood from this ?gure, a non-predetermined 
color pixel is subjected to an image sharpening operation 
such as the sharpening operation using the conventional 
Laplacian ?lter, Whereas a predetermined color pixel is 
subjected to an image sharpening operation With positively 
reduced (or even Zero) Laplacian operation value by the 
function of the sharpening intensity adjustment parameter, 
so that its image sharpening effect is very Weak (or non 
existent at all). Consequently, in a photographic image 
obtained based on the resultant sharpened image data, no 
noise enhancement is present in the photographically impor 
tant area of sky, skin color, etc. 

[0051] In the above-described sharpening intensity adjust 
ment parameter determining routine, each single pixel is 
determined as a target pixel and then a sharpening intensity 
adjustment parameter therefor is determined. Instead of this, 
it is also possible to give or assign a sharpening intensity 
adjustment parameter to a unit block of pixels consisting of 
eg 10x10 pixels. And, in doing so, When even a single 
predetermined color pixel is found in the pixel block, a 
sharpening intensity reducing parameter can be given to that 
pixel block. Alternatively, the value of the sharpening inten 
sity adjustment parameter can be changed according to a 
ratio of predetermined color pixels present among the pixels 
constituting the pixel block. 

[0052] In the foregoing embodiment, in the determination 
of the sharpening intensity adjustment parameter, a common 
value of sharpening intensity adjustment parameter is given 
to all pixels Which satisfy the predetermined color deter 
mining condition. Instead of this, the sharpening intensity 
adjustment parameter can be determined, depending on a 
color space distance from each pixel from a reference color 
pixel representative of the predetermined color. The “color 
space distance” as used herein refers to a “distance” from the 
reference color in the respect of hue, chroma, or luminance, 
or any combination thereof. For instance, assuming each 
pixel has a hue H, a luminance S and a chroma S and the 
reference color has a hue H0, a luminance L0 and a chroma 
S0, the color space distance: X therebetWeen can be obtained 
as a function: F of AH=H—H0, AL=L—L0 and AS=S—S0, i.e. 
X=F (AH, AL, AS). And, the process can employ only at 
least one of AH, AL, AS. This function: F (AH, AL, AS) can 
be obtained empirically and/or experimentally. Further, if 
the sharpening intensity adjustment parameter is determined 
by using a predetermined function G or table, in accordance 
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With the color space distance: X calculated in the manner 
described above, this Will result in greater smoothness in the 
transition of the sharpening intensity adjustment parameter 
betWeen the non-predetermined color pixel area and the 
predetermined color pixel area. As a result, sharpened image 
data of even higher quality can be obtained. An example of 
the LUT creating section 93 for realiZing such modi?ed 
sharpening intensity adjustment parameter determination is 
shoWn in FIG. 8. In this, the LUT creating section 93 
includes a reference pixel setting section 93a for setting a 
reference color having a hue H0, a luminance L0 and a 
chroma S0 from the predetermined color and a color space 
distance calculating section 93b having a function or table 
for obtaining a sharpening intensity adjustment parameter 
from the color space distance: X 

[0053] Further, in the foregoing embodiment, the sharp 
ening intensity adjustment parameter determining routine is 
provided independently of the sharpening operation routine. 
Instead of this, it is also possible to carry out the sharpening 
intensity adjustment parameter determining routine in the 
processing of each target pixel in the image sharpening 
operation routine. In this case, the LUT 94 can be omitted. 
Further, in the determination of the sharpening intensity 
adjustment parameter, the process may employ a modi?ed 
table Which alloWs retrieval of a sharpening intensity adjust 
ment parameter therefrom by using the pixel value of the 
target pixel as an “argument” 

[0054] In the foregoing, the sharpening operation section 
90B employs the Laplacian ?lter 95 as the sharpening ?lter. 
Instead of this, the sharpening operation section 90B can 
comprise any other type of ?lter Well-knoWn in the art of 
image processing. Hence, the present invention is not lim 
ited to the use of the Laplacian ?lter 95. Moreover, the 
sharpening intensity adjustment parameter according to the 
invention may be incorporated in the sharpening technique 
disclosed by Document 1. 

[0055] In the foregoing embodiment, there is employed 
the so-called silver salt photographic printing technique 
Wherein the print station 1B effects exposure of the print 
paper P With a photographic image at the print exposing unit 
14 having the exposure engine and then develops a plurality 
of developing operations of this exposed print paper P. 
Needless to say, in this invention, the print station 1B is not 
limited to such type. Instead, various photographic printing 
systems such as an ink jet printing for forming an image by 
jetting ink on to a ?lm or a paper, a heat transfer printing 
method using a heat-sensitive sheet, etc. can be employed. 

1. An image processing method for sharpening photo 
graphic image data obtained through digitiZation of a pho 
tographic image by using a sharpening ?lter capable of 
sharpening intensity adjustment, the method comprising the 
steps of: 

extracting from the photographic image data a predeter 
mined color pixel shoWing a predetermined color; 

giving a sharpening intensity adjustment parameter to the 
predetermined color pixel; and 

effecting a pixel-by-pixel sharpening operation on the 
photographic image data While adjusting a sharpening 
intensity of the sharpening ?lter according to the sharp 
ening intensity adjustment parameter. 
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2. The image processing method according to claim 1, 
Wherein the sharpening ?lter comprises a Laplacian ?lter 
Whose output is adjusted according to the sharpening inten 
sity adjustment parameter, and a value of the adjusted output 
is subtracted from a pixel value of the predetermined color 
pixel. 

3. The image processing method according to claim 1, 
Wherein the sharpening intensity adjustment parameter is 
tabulated in the form of a lookup table in correlation With the 
position of the pixel as an address. 

4. The image processing method according to claim 1, 
Wherein the sharpening intensity adjustment parameter is 
determined, depending on a color space distance from a 
reference color representing the predetermined color. 

5. The image processing method according to claim 1, 
Wherein the predetermined color comprises the human skin 
color and the sky color. 

6. The image processing method according to claim 1, 
Wherein at the pixel extracting step for extracting the pre 
determined color pixel, the photographic image data 
expressed in the RGB color space are converted into the 
YCC space according to the folloWing formula. 

Y 0.333 0.333 0.334 R [formula 1] 

C1 : —0.l66 0.50 —0.334 G 

C2 0.50 —0.334 —0.l66 B 

Where, the determination condition for the human skin color 
in this YCC space is: 

C12"(C2—25)2<152 [formula 2] 
and the determination condition for the sky color is: 

C12+(C2+15)2>152 [formula 3] 
7. A computer-readable medium comprising computer 

executable instructions for sharpening photographic image 
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data obtained through digitiZation of a photographic image 
by using a sharpening ?lter capable of sharpening intensity 
adjustment, said instructions comprising instructions for: 

extracting from the photographic image data a predeter 
mined color pixel shoWing a predetermined color; 

giving a sharpening intensity adjustment parameter to the 
predetermined color pixel; and 

effecting a pixel-by-pixel sharpening operation on the 
photographic image data While adjusting a sharpening 
intensity of the sharpening ?lter according to the sharp 
ening intensity adjustment parameter. 

8. An image processing apparatus for sharpening photo 
graphic image data obtained through digitiZation of a pho 
tographic image by using a sharpening ?lter capable of 
sharpening intensity adjustment, the apparatus comprising: 

a parameter determining section for extracting from. the 
photographic image data a predetermined color pixel. 
shoWing a predetermined color and then giving a 
sharpening intensity adjustment parameter to the pre 
determined color pixel; and 

a sharpening operation section for effecting a pixel-by 
pixel sharpening operation on the photographic image 
data While adjusting a sharpening intensity of the 
sharpening ?lter according to the sharpening intensity 
adjustment parameter. 

9. The image processing apparatus according to claim 8, 
Wherein the sharpening operation section includes a Lapla 
cian ?lter for effecting a Laplacian operation on the photo 
graphic image data, a sharpening intensity adjusting section 
for adjusting an output value of the Laplacian ?lter accord 
ing to the sharpening intensity adjustment parameter, and a 
subtracting section for subtracting a value of the adjusted 
output from a pixel value of the predetermined color pixel. 


